Electronic Version 
Stylesheet Version vl.1.1 

Description 

APPARATUS FOR CUTTING FOOD 

PRODUCT 

Cross Reference to Related Applications 

[0001] This application claims the benefit of U.S. Provisional Ap- 
plication No. 60/416,653, filed October 7, 2002. In addi- 
tion, this application is related to United States Patent Ap- 
plication Serial No. 10/250,113, filed June 4, 2003, and 
copending U.S. Patent Application Serial No. 10/072,494, 
filed February 4, 2002, the contents of which are incorpo- 
rated herein by reference. 
Background of Invention 

Field of the Invention 

[0002] The present invention generally relates to cutting methods 
and equipment, particularly for use in slicing food prod- 
uct. More particularly, this invention relates to an appara- 
tus equipped with a cutting device having a substantially 
horizontal cutting plane, wherein the apparatus delivers 



stabilized food product to the cutting device and electric 
power to the cutting device is prevented unless the cut- 
ting device is properly installed on the apparatus. 
Description of the Related Art 

[0003] Commonly-assigned U.S. Patent Application Serial Nos. 

10/072,494 and 10/250,113 disclose methods and appa- 
ratuses for delivering food product to a horizontal cutting 
wheel, by which the product is properly oriented and sta- 
bilized to produce a sliced product of uniform thickness. 
The horizontal cutting wheel is contained within an enclo- 
sure that defines a chute from whose lower end the sliced 
food product exits the apparatus. The enclosure is sup- 
ported by a frame that houses the electrical wiring to a 
motor within the enclosure for driving the cutting wheel. 
Feed tubes are mounted generally perpendicular to the 
cutting wheel, and each feed tube is sized such that prod- 
ucts (e.g., round and/or elongate potatoes) are fed single- 
file to the cutting wheel. 

[0004] Each feed tube is preferably equipped with means, prefer- 
ably multiple water jets discharged by nozzles mounted in 
a wall of the tube. According to Serial No. 10/072,494, 
the nozzles are preferably arranged in pairs so that jets 
discharged therefrom intersect near the wall of the feed 



tube opposite the nozzles, while Serial No. 10/250,113 
allows the jets to impact the surface of the cutting wheel. 
In each case, the nozzles are adjusted to direct the jets in 
a downward incline toward the cutting wheel to assist in 
stabilizing the product and assist in feeding the product 
downward through the tubes. 

[0005] According to Serial No. 10/250,113, smooth (unsplined) 
feed tubes reduce jamming of the product. Smooth feed 
tubes may have a smooth tapered flare to trap and center 
round potatoes against the cutting wheel. The opening of 
the tube may be asymmetrical as a result of the flare be- 
ing formed on less than the entire diameter of the tube. 
Alternatively, smooth feed tubes may have a stepped 
(ribbed) tapered flare. According to an optional aspect of 
Serial No. 10/250,113, product can be stabilized by 
equipping the feed tubes with splines. Splined feed tubes 
may have an unflared opening, a smooth tapered flare, or 
a stepped (ribbed) tapered flare. 

[0006] Serial No. 10/250,113 also discloses mounting the cutting 
wheel in a manner that does not require tools for replace- 
ment. The cutting wheel is trapped between an upper 
housing and awheel support within a lower housing, 
whereby the upper and lower housings together define an 



enclosure for the cutting wheel. The upper housing is 
raised and lowered relative to the lower housing with a 
crank mounted to the frame, with the force required to 
hold the cutting wheel in place being applied by the upper 
housing through operation of the crank. 
[0007] while the apparatuses disclosed in U.S. Patent Application 
Serial Nos. 10/072,494 and 10/250,113 make possible 
the vertical feeding of round and elongate food products 
to a horizontal cutting wheel to produce a sliced product 
of uniform thickness, further improvements are still desir- 
able. 

Summary of Invention 

[0008] jhe present invention provides a food product cutting ap- 
paratus that comprises cutting means for making a sub- 
stantially horizontal cut through food product being deliv- 
ered thereto in a substantially vertical direction. The food 
product is delivered through at least one feed member 
above the cutting means. The feed member comprises an 
internal passage defining an opening in proximity to the 
cutting means for delivering the food product to the cut- 
ting means. The internal passage is defined by diametri- 
cally-opposed first and second walls of the feed member, 
and the apparatus comprises means for applying a force 



to the food product traveling downward through the in- 
ternal passage so as to push the food product against the 
first wall of the feed member as the cutting means is 
making a substantially horizontal cut through the food 
product. 

[0009] According to a first aspect of the invention, each of the 

first and second walls has a radius of curvature transverse 
to the internal passage, and the radius of curvature of the 
first wall has a center that is offset from a center of the 
radius of curvature of the second wall so that the internal 
passage has a cross-sectional shape defined by two off- 
set, overlapping diameters. According to a second aspect 
of the invention, the cutting means is contained in a lower 
housing member of the apparatus, and an upper housing 
member of the apparatus is located above the cutting 
means. The upper housing member has first and second 
positions relative to the cutting means, in which the upper 
housing member is engaged with the lower housing 
member and applies a clamping load to the cutting means 
so as to secure the cutting means within the lower hous- 
ing member when the upper housing member is in the 
first position thereof. The upper housing member is dis- 
engaged from the lower housing member and releases the 



clamping load on the cutting means when the upper 
housing member is in the second position thereof. Finally, 
the apparatus includes means for preventing electrical 
current flow to the cutting means when the upper housing 
is not in the first position thereof. 

[0010] a food product cutting apparatus configured in accor- 
dance with the above is capable of improved product flow 
and improved safety. The former is achieved with a feed 
member configured in accordance with the first aspect of 
the invention, while the latter is achieved by ensuring that 
the cutting means is properly secured before electrical 
power is available for driving the cutting means, and that 
access is prevented to the cutting means while supplied 
with electrical power. In this regard, the invention gener- 
ally provides improvements over the methods and appa- 
ratuses disclosed in United States Patent Application Serial 
Nos. 10/072,494 and 10/250,113. 

[0011] other objects and advantages of this invention will be 

better appreciated from the following detailed description. 
Brief Description of Drawings 

[0012] Figure 1 is a side view a cutting apparatus in accordance 
with this invention, showing a safety crank operable to 
raise and lower an upper housing of the apparatus relative 



to a lower housing of the apparatus, and showing the 
safety crank in an engaged position at which time the up- 
per housing is lowered onto the lower housing. 

[0013] Figure 2 is a longitudinal cross-sectional view of a feed 
tube of the cutting apparatus of Figure 1. 

[0014] Figure 3 is an end view of the lower end of the feed tube 
of Figure 2. 

[0015] Figure 4 is a perspective view of a portion of the cutting 
apparatus of Figure 1, illustrating engaged and disen- 
gaged positions of the safety crank. 

[0016] Figure 5 is a side view showing the safety crank mis- 
aligned as a result of the upper housing being incom- 
pletely lowered. 
Detailed Description 

[0017] Figures 1 through 5 show portions of a cutting (slicing) 
machine 10 having a horizontal cutting wheel 12 
equipped with multiple blades, and feed tubes 22 
mounted above the wheel 12 for delivering products, such 
as potatoes, for slicing. Each feed tube 22 has an internal 
passage 24 that is sized such that products (e.g., round 
and/or elongate potatoes) are fed single-file to the cut- 
ting wheel 12. As shown in Figure 2, and in accordance 
with copending U.S. Patent Application Serial No. 



10/072,494, each feed tube 22 is equipped with nozzles 
58 that discharge fluid (e.g., water) jets 52 for holding 
product against a first wall 26 of the tube 22. The nozzles 
58 are preferably arranged in sets of two or more on a 
second wall 28 of the tube 22 diametrically opposite the 
first wall 26, with each nozzle set producing jets 52 that 
converge toward the first wall 26 opposite the nozzles 58. 
The jets 52 preferably intersect at or near the first wall 26 
directly above the exit point of the cutting wheel blades as 
they pass beneath the tube opening 34 while moving in a 
direction toward the first wall 26 (Figure 2). Two sets of 
nozzles 58, one set being vertically spaced above the 
other set, are represented in Figure 2 in accordance with a 
preferred embodiment of the invention. The fluid prefer- 
ably flows to the nozzles 58 from a manifold 60 located 
near or on the tube 22 so as to better ensure that sub- 
stantially the same pressure is present at all of the noz- 
zles 58. 

[0018] The water jets 52 within each feed tube 22 are directed 

downward toward the cutting wheel 12 at an angle of less 
than forty-five degrees relative to the second wall 28 of 
the tube 22. Accordingly, with vertically oriented tubes 22 
as shown in the Figures, the jets 52 are directed down- 



ward at an angle of less than forty- five degrees from ver- 
tical (greater than forty-five degrees from horizontal). A 
preferred angle for each jet 52 is about twenty-five de- 
grees from vertical (about sixty-five degrees from hori- 
zontal). This orientation has been found to improve stabi- 
lization and feeding of product through the feed tubes 22 
when each set of nozzles 58 produces two fluid jets 52. In 
practice, good results have been obtained with paired 
nozzles 58 having orifice diameters of about 0.156 inch 
and supplied with water at pressures of about 30 to 70 psi 
(about 2 to about 5 bar), preferably about 30 to 40 psi 
(about 2 to about 3 bar). It is believed that a set of three 
nozzles 58 having orifice diameters of about 0.108 inch 
will produce similar results. Notably, stabilization and 
product feed-through is improved with a tube 22 config- 
ured in accordance with Figures 2 and 3 over that dis- 
closed in U.S. Patent Application Serial No. 10/072,494, 
which discloses jets at angles of greater than forty-five 
degrees from vertical (up to about forty-five degrees from 
horizontal). 

[0019] As evident from Figure 3, another aspect of the invention 
is that the internal passage 24 of each feed tube 22 is de- 
fined by two offset overlapping diameters. More particu- 



larly, the first and second walls 26 and 28 defining the 
passage 24 of each tube 22 have radii of curvature (Rd) 
whose centers are located on axes that are offset in a di- 
rection transverse to the passage 24. As a result, the pas- 
sage 24 has a cross-sectional shape defined by two off- 
set, overlapping diameters, resulting in the presence of 
longitudinal ridges 30 at the intersections of the walls 26 
and 28. The radii of curvature Rd are preferably the same 
for the walls 26 and 28. In practice, suitable results have 
been obtained using radii of curvature Rd of about 2.125 
inches (about 54 mm) and an offset of about 5/16 inch 
(about 8 mm) between centers. 
[0020] As also evident from Figures 2 and 3, each tube 22 is 

preferably formed to have a smooth tapered flare 56 at its 
lower end, which defines an opening 54 to the tube 22 
adjacent the cutting wheel 12. As depicted in Figure 3, the 
flare 56 is continuous but limited to the first wall 26 of 
the tube 22, with the result that the opening 54 of the 
tube 22 is asymmetrical. The flare 56 has a radius of cur- 
vature transverse to the internal passage 24 that increases 
in the direction toward the opening 54, so that the portion 
of the opening 54 defined by the flare 56 has a larger ra- 
dius of curvature than that part of the opening 54 defined 



by the second wall 28 of the tube 22. The presence of the 
tapered flare 56 configured as shown in Figures 2 and 3 
has been shown to improve trapping and centering of 
round potatoes against the cutting wheel 12, thereby pro- 
ducing a sliced product of uniform thickness. Other than 
the flare 56 and ridges 30, the interior surface of the pas- 
sage 24 of each feed tube 22 is preferably smooth and 
unsplined to reduce product jamming within the tubes 22. 
However, feed tubes 22 with splines and/or a stepped 
(ribbed) tapered flare in accordance with U.S. Patent Ap- 
plication Serial No. 10/250,113 could be used with this 
invention if necessary to further promote product stability 
and/or reduce product roll, respectively. 
[0021] Figures 1, 4 and 5 illustrate a preferred feature of the in- 
vention associated with the capability of removing and in- 
stalling the cutting wheel 12 without the use of tools. As 
discussed in United States Patent Application Serial No. 
10/250,113, the cutting wheel 12 is trapped between an 
upper movable housing (lid) 32 and awheel support 36 
on which the wheel 12 is mounted within a lower housing 
34 of the machine 10, as schematically represented in 
Figure 1. A clamping force is applied to the cutting wheel 
12 with the lid 32 through a bearing cap 38 fitted to a 



central hub (not shown) of the wheel 12. The lid 32 is re- 
ceived in an annular recess 40 defined in a rim portion of 
the lower housing 34, and both the lid 32 and recess 40 
preferably have mating tapered peripheral edges that pro- 
mote alignment of the lid 32 with the lower housing 34 as 
the lid 32 is lowered with a crank 14 onto the lower hous- 
ing 34. The cutting wheel 12 is preferably located within 
the lower housing 34 such that the center of the lid 32 is 
deflected a controlled distance downward when the lid 32 
is forced onto the lower housing 34 by operation of the 
crank 14 to capture the cutting wheel 12. 
[0022] it i S desirable that the machine 10 can be operated with 
the cutting wheel 12 consistently secured under a clamp- 
ing load time after time without using tools and perma- 
nent fasteners that could be improperly used or lost. It is 
also desirable that the machine 10 cannot be opened or 
accessed during operation so as to avoid personal injury 
while the cutting wheel 12 is rotating. Finally, it is pre- 
ferred that the cutting zone of the machine does not have 
electrical components and connections that could compli- 
cate the mechanical design and pose future maintenance 
issues. To address these concerns, the machine 10 is de- 
picted in Figure 1, 4 and 5 as equipped so that the force 



applied to clamp the lid 32 to the lower housing 34, and 
thereby secure the cutting wheel 12, is generated by a 
screw (62 in Figure 5) housed within upper and lower 
frame members 42 and 44 supported on a frame pedestal 
46. In Figures 1, 4 and 5, the lid 32 can be seen as se- 
cured to an arm 48 extending from the upper frame 
member 42, while the lower housing 34 is secured to an 
arm 50 extending from the lower frame member 44. The 
lower frame member 44 is adapted to swivel on the 
pedestal 46, while the upper frame member 42 is adapted 
to be raised and lowered relative to the lower frame mem- 
ber 44 through the action of the screw 62. In this manner, 
the lid 32 can be raised and lowered relative to the lower 
housing 34, and the lower housing 34 can be swiveled out 
of alignment with the lid 32. 
[0023] The screw 62 is operated with the crank 14, which is 

shown as comprising a two-piece assembly including a 
first connecting rod 16 secured to the screw 62 above the 
upper frame member 32, and a second connecting rod 18 
pivotally connected to the first connecting rod 16 and 
equipped with a guard-locking key 20 located on its end 
opposite the first connecting rod 16. A guard-locking 
switch 64 is mounted to the lower frame member 44, into 



which the key 20 must be plugged in order to complete 
the power circuit for operating the machine 10. The 
length of the second connecting rod 18 is such that the 
key 20 cannot be inserted into the switch 64 unless the 
crank 14 has been rotated a sufficient number of revolu- 
tions to lower the lid 32 and securely clamp the wheel 12 
within the lower housing 34, and to also radially align the 
key 20 with the switch 64. Comparing the lowered-en- 
gaged and raised-disengaged positions of the crank 14 
portrayed in Figure 4, the lowered position of the crank 
14 preferably reduces the mechanical advantage of the 
crank 14 if an attempt is made to raise the lid 32. 
[0024] jo further illustrate the above, Figure 1 shows the crank 
14 as having been properly operated to lower the lid 32 
onto the lower housing 34, clamp the cutting wheel 12 
within the lower housing 34, and permit insertion of the 
key 20 into the switch 64. Figure 1 also shows the lower 
frame member 44 as being equipped with a pin 66 that 
has been inserted in a bore 68 formed in the upper frame 
member 42. The pin 66 ensures that the lid 32 and lower 
housing 34 cannot be mated unless the upper and lower 
frame members 42 and 44, and therefore the upper and 
lower housing 32 and 34 and the key 20 and switch 64, 



are properly angularly aligned with each other. In Figure 
5, though the upper and lower frame members 42 and 44 
are properly angularly aligned, the lid 32 has not been 
sufficiently lowered relative to the lower housing 34, with 
the result that the cutting wheel 12 is not adequately 
clamped within the lower housing 34. In this situation, 
though vertically aligned with the switch 64, the key 20 
cannot be inserted into the switch 64 because the upper 
frame member 42 (supporting the lid 32) has not been 
sufficiently lowered relative to the lower frame member 
44, as evidenced by a gap 70 between the upper and 
lower frame members 42 and 44. Obviously, the key 20 
also cannot be inserted into the switch 64 if the crank 14 
(and therefore the key 20) is not radially aligned with the 
switch 64. 

[0025] while the invention has been described in terms of partic- 
ular embodiments, it is apparent that other forms could 
be adopted by one skilled in the art. For example, features 
of this invention could be used in combination with one or 
more features of commonly-assigned U.S. Patent Applica- 
tion Serial Nos. 10/072,494 and 10/250,113. Accord- 
ingly, it should be understood that the invention is not 
limited to the specific embodiments illustrated in the Fig- 



ures. It should also be understood that the phraseology 
and terminology employed above are for the purpose of 
disclosing the illustrated embodiments, and do not neces- 
sarily serve as limitations to the scope of the invention. 
Therefore, the scope of the invention is to be limited only 
by the following claims. 



